Introduction
Graphene is a single atomic layer of carbon atoms that form a honeycomb structure, and thus, it is the ultimate thin layer. Thanks to its high carrier mobility, graphene is one of the materials with most promise to open a new era of electrical and optical integrated circuits. A method needs to be developed to grow graphene directly on sub-nm-order flat insulating layers in order to fabricate electrical and optical devices that utilize graphene. In addition, using a Si wafer as a substrate is strongly desirable. The current big Si-electronics industry has accumulated enormous amounts of knowledge and know-how concerning Si. 
Experimental procedure
Our fabrication process for graphene transistors is shown in Fig. 1 growth is approximately ten times larger than that of SiO 2 .The growth temperature is 800 ˚C and using propylene flows (4 ml/min) as the source gas and argon (400 ml/min) as the carrier gas. The graphene layers have piled structure of small platelets with a domain size of 30 nm. The averaged number of layers is 2.6 for 2-minute growth. The source and drain regions are covered with Au (100 nm thick)/Ti (10 nm thick) electrodes by using electron beam evaporation method and lift-off process.
Results and discussion
Scanning electron microscope views of the fabricated graphene transistor are shown in Fig. 2 . The source and drain electrode are 150-µm square as shown in Fig. 2 
(a).
We confirmed that graphene platelets piled on the channel region selectively as shown in Fig. 2(b) and (c).
We also checked that there is no electrical conductivity on SiO 2 surface. Fig. 4 . Forty-six devices among 50 give on/off ratio more than 10 and the yield of high on/off ratio is 92%.
We also fabricated graphene transistors with averaged number of graphene layers of 2.6. They give poor on/off ratio less than 2.
The graphene layer is not continuous when the averaged number of layers is less than one, and there is a chance that the channel width is partially as narrow as the domain size of 30 nm. We suppose that the narrow channel effect gives an effective band-gap that results in the high on/off ratio.
Conclusions
We fabricated graphene transistors utilizing selective-area-grown graphene as channel. A high on/off ratio more than 20 is achieved when averaged number of graphene layer is 0.5. 
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